INTRODUCTION
The species Armillaria mellea (Vahl.: Fr.) P. Kumm remains taxonomically controversial. The controversy has arisen due to the misinterpretation that it is a highly pleiomorphic species with a broad host range (Singer 1956 ). The name A. mellea has been arbitrarily applied to all species causing Armillaria root disease.
In the late 1970s, sexual compatibility tests showed that A. mellea is comprised of a relatively large number of sexual incompatibility groups (Korhonen Sequence analysis. DNA sequences were manually aligned by inserting gaps and analyzed using PAUP* (version 4.0b2a., Swofford 1998). The alignment of IGS-1 and ITS sequences are deposited in TreeBASE as SN241 and SN308. Analysis was done using heuristic searches with random stepwise addition of sequences (100 replicates), TBR (Tree Bisection Reconnection) branch swapping, MULPAR effective, MaxTrees was set to auto-increase and branches collapsed if maximum branch length is zero. Insertions and deletions (indels) of more than one base were considered to be the result of a single evolutionary event (Saitou and Ueda 1994) and were, therefore, replaced with an additional single symbol. Gaps were treated as a fifth character (newstate) in the analysis with indels included and indels excluded. Ambiguously aligned sequence regions were excluded from the data matrix before analysis. Tree-length distribution of 100 randomly generated trees was evaluated to assess phylogenetic signal (Hillis and Huelsenbeck 1992). Changes that occur with high frequency were downweighted to reduce homoplasy by including all phylogenetically informative characters but applying successive weighting according to the mean consistency index of each character. The confidence levels of the branching points were determined by 1000 bootstrap replicates. IGS-1 and ITS phylogenetic trees generated were rooted with A. ostoyae and A. sinapina as outgroup taxa. IGS-1 sequence data for the out- In a second analysis, with indels excluded from the ITS sequences, 114 most parsimonious trees of 311 steps were generated from a heuristic search. The CI and RI values were 0.775 and 0.853, respectively. Five most parsimonious trees were retained after a second heuristic search when characters were reweighted using the mean value of the consistency index (FIG. 2) . As in the ITS tree with indels included, isolates from Europe, eastern North America, western North America and Asia grouped in four strongly supported clades, and the western North American clade grouped with the Asian clade. (FIG. 3) .
1978, Anderson and Ullrich 1979). These groups were referred to as Northern American biological species (NABS) (Anderson and Ullrich 1979) and European biological species (EBS) (Korhonen 1978
The ITS region of the rRNA operon is known to contain lower genetic variability than the IGS region (Lee and Taylor 1992, Henrion et al 1994, Schulze et al 1997). Mean distances among A. mellea s. s. isolates based on ITS sequences were lower than those for the IGS region. Overall, the distances found within A. mellea s. s. were higher than intraspecific distances found in other Armillaria species. Distance analysis of the IGS sequence data gave mean distances that were smaller between sympatric isolates than between the allopatric isolates of A. mellea s. s., but even these within region differences were relatively high. This indicates that A. mellea s. s. is a more genetically diverse group than we originally suspected.
Allopatric isolates of A. mellea s. s. are highly divergent indicating that these four populations are genetically isolated. This divergence can be explained by hypothesizing that A. mellea s. s., as defined by intersterility tests and morphology, is in a process of This study has shown that A. mellea s. s. is a heterogeneous species that is distantly related to the other species of Armillaria. Based on RFLP profiles and sequence data, sympatric isolates could be grouped into clades that reflect distinct geographic lineages. The distances between allopatric isolates were much greater in both the ITS and the IGS sequences than those for the other species of Armillaria. Based on these observations it is suggested that the isolates represent biological entities in the process of speciation.
